ON THE VALUE OF THE INDIGO-CARMIN TEST 

AS AN AID IN THE DIAGNOSIS OF PARTIAL AND 

TOTAL URETERAL OCCLUSIONS. 

BY EDWIN BEER, M.D., 

OF NEW YORK, 

Surgeon to Sytlonhnm Hospltnl; Assistant Surgeon to ncUcvuo Hospital nnd to tho 
Montclioro Home. 

Duiung tlie past year three cases of obstruction of the 
ureter came under my care, and as the technique employed in 
studying them proved very adequate and simple, I have brought 
together in this paper the most essential facts bearing on these 
cases and their diagnosis. 

Cystoscopy and ureteral catheterization are considered our 
main reliance in establishing the diagnosis of the patency or 
obstruction of a ureter. With the former the ostium of the 
ureter can be studied and frequently the observer can detect 
the systole and diastole of this slit, as well as the emission of 
a small stream of urine. By means of the latter the examiner 
can frequently determine an obstruction and locate its site. 
Both these aids are very valuable, but, as will be seen in the 
following cases, they were much less valuable than would have 
been expected a priori from a theoretical consideration of the 
problems involved. 

In my cases I have supplemented the cystoscopic examina¬ 
tion and the ureteral catheterization with the use of indigo- 
carmin to determine the patency of the ureter, and the results 
obtained have at times contradicted my diagnosis based on 
simple cystoscopy and ureteral catheterization; at other times 
the use of this coloring matter has verified my previous diag¬ 
nosis. In the hypodermic administration of indigo-carmin in 
sterile concentrated aqueous solution, I see a most valuable 
aid in the diagnosis of the condition under consideration. 
Its use clears up many erroneous conclusions and prevents 
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some of the grossest diagnostic blunders, as will be made very 
evident in the following three cases: 

Case I.—F., aged 45 years. Had been sick for 1 years. 
She was treated at several institutions in this city, without obtain¬ 
ing relief. She was finally operated, to determine the nature of 
a thickening of the right iliac bone, which thickening extended 
well into the right iliac fossa. The microscopic report of an 
excised piece of this bone was sarcoma, as the operator informed 
111c by letter. About 6 to 8 weeks after this exploration she came 
into my care at the Sydenham Hospital with a 5-inch scar running 
obliquely downward and forward from the right lumbar region 
into the right iliac fossa. Several deep sinuses persisted, and 
from these a moderate amount of clear fluid discharged. Exam¬ 
ination of this fluid showed it was not urine. The iliac bone was 
markedly thickened. Her urine was negative. Her general 
condition was very poor, suggesting cachexia. 1 

As I suspected there might be some ureteral or kidney condi¬ 
tion underlying this marked thickening in the right iliac fossa, 
on November 16, 1905, cystoscopy and catheterization of the right 
ureter was done. The bladder was absolutely normal. There 
was no diastole and systole at the right ostium, and no stream 
of urine was seen coming from this ureter. Catheterization of 
the right ureter was easily performed, but one-half inch from the 
ostium the ureter was obstructed. A No. 7 F. catheter 2 was 
first used and then a No. 4 F. Both catheters were obstructed 
at the same level. Absolutely no urine escaped from the catheter 
while in place. 

As far as I had investigated this case it seemed justifiable 
to conclude that I was dealing with an obstruction of the right 
ureter, and from the fact that there was no play at the right 
ureteral ostium, and that no jet was emitted, diagnosis of complete 
ureteral obstruction was indicated. To clear up matters more 
satisfactorily on November 24, 1905, a second cystoscopy and 
ureteral catheterization was done, with the identical results. 
At this examination I injected, hypodermatically, 30 minims of a 
concentrated aqueous indigo-carmin solution, and after allowing 
one-half hour to elapse I made a fresh cystoscopic examination. 
Much to my surprise I found that from the right ureter a minute 
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and exceedingly feeble jet of blue urine teas discharged. From 
the left ureter a forceful and copious stream poured well into the 
bladder, with marked regularity. 

This observation upset my original, apparently well-founded 
diagnosis of a complete right-sided ureteral obstruction. The 
discharge of the feeble minute stream from the right ureter abso¬ 
lutely demonstrated its patency and tbc small volume of the 
stream showed that the obstruction was sufficiently marked to 
permit of the passage of only small amounts of urine at a time. 

Subsequently tbc patient was given the test of antisyphilitic 
treatment and with that her general condition improved markedly, 
the sinuses closed, and the greater part of the iliac bone thicken¬ 
ing as well as the induration in the iliac fossa disappeared. To 
determine what if any effect this absorption of the diseased tissue 
had upon the patency of the right ureter, on February 5, 1906, 
another cystoscopy and ureteral catheterization was performed. 
The bladder was normal as before. No systolic and diastolic 
play was detected at the right ureteral ostium. The right ureter 
was then cathcterizcd and a No. 5 F. was passed 8J 4 inches into 
this ureter without the least difficulty. The urine obtained by 
means of this catheter was absolutely clear and normal in every 
particular. 

Epicrisis.—This case shows how easily one can be misled in 
the diagnosis of ureteral obstructions if one reties on the methods 
usually employed. Basing my vicivs on them at the first exam¬ 
ination , / thought I had to deal with a complete ureteral obstruc¬ 
tion. By the use of indigo-carmin it was made very evident 
that this ureter was only partially occluded, which could not be 
determined in any other way cither as readily or as simply. 
Moreover the size of the stained stream gave me some idea of the 
calibre of the stricture. 

Case II.—M., aged 40 years. This patient I studied at the 
German Hospital. Fie came to the hospital for pyuria. His 
history gave no clew to the cause. 

April 27, 1906, I examined his bladder and found that the 
mucosa was chronically diseased. At the right ureter I detected 
no play of the ostium and the same applied to the left ostium. 
The lips of the right ureteral ostium were slightly everted. No 
distinct stream was detected coming from either ureter. As 
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the right ostium alone showed something abnormal, and as 
patient’s symptoms were more marked on this side, I catheterized 
this ureter. At iyZ inches from the ostium both Nos. 8 and 5 F. 
were obstructed in their passage. I apparently had an obstruc¬ 
tion of this ureter,, probably due to stone. The use of indigo- 
carmin, employed as in Case I, was resorted to and the subsequent 
observation of the ureteral ostia confirmed my diagnosis of an 
obstruction and added the information that this obstruction was 
complete. The stream from the left ureter was voluminous, 
forceful and normal in every way, whereas absolutely no sign of 
a blue-colored stream appeared at the right ureteral ostium. 

Epicrisis. —In this case the injection of indigo-carmin made it 
evident that the right ureter was completely blocked, which diag¬ 
nosis would have been absolutely impossible without this aid. 
Thus the facts elicited by these combined methods demonstrated 
the position as well as the degree of obstruction. Neither method 
employed alone would have given the same results. As a diseased 
kidney may fail to excrete, or excrete very late, indigo-carmin, 
without the use of the ureteral catheter one might be misled to 
diagnose complete ureteral obstruction in such cases, though the 
ureter be patent. Thus it is clear that one method does not 
exclude the other and that both must be used together. The 
ureteral catheter will arouse our suspicions of an obstruction and 
the indigo-carmin test will verify or dispel these. 

Case III.—F., aged 25 years. Patient is six months preg¬ 
nant, and came to the Sydenham Hospital for bladder trouble. 
She has pyuria. 

May 11, 1906, cystoscopy showed a highly congested and in¬ 
flamed mucosa, with very marked cedcma of the neck of the 
bladder. The organ was markedly flattened anteropostcriorly 
by pressure of the pregnant uterus. The ureteral ostia were 
normal and showed absolutely no play or discharge of urine. 
Both ureters were readily catheterized. The catheter was 
obstructed in its passage in the right ureter about 5 inches from 
the ostium; in the left ureter it was obstructed at about y/2 
inches. Absolutely no urine was obtained from either catheter. 
Thinking the pregnant uterus might be pressing on the ureters, 
this organ was supported from the lumbar regions and drawn 
from the bladder, without result. Then the table was raised so 
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that patient’s body was on an inclined plane, with pelvis raised; 
this was equally ineffectual. Patient was then placed in knee- 
chest position, and even in this position no urine flowed through 
the catheters. These manoeuvres, however, seemed to indicate 
that the uterus was probably not the cause of the obstruction to 
the passage of the ureters. 

The cystoscope (Nitzc’s double-catheter instrument) was then 
removed and after a fresh filling of the bladder a very rigid pair 
of ureteral catheters was employed. With these I succeeded in 
getting past the obstruction in the right ureter, but absolutely 
failed in the left ureter. The urine flowed very rapidly from the 
right ureter, so that I obtained some 20 ccm. in 6 to 7 minutes. 
This specimen was perfectly normal. The large amount of urine 
obtained showed a dilated condition of the pelvis and upper ureter. 

A few days later I repeated the above examination, with 
identical results. After some trouble I obtained a copious dis¬ 
charge of normal urine from the pelvis of the right kidney, but 
failed absolutely on the left side. Meanwhile the pyuria was 
rapidly giving way to the systematic bladder lavage, so that there 
was no valid reason for further ureteral catheterization. As far 
as I had gone, it seemed justifiable to conclude that there were 
obstructions in both ureters. In the right the obstruction seemed 
slight, whereas in the left ureter it seemed absolute. Not satisfied 
with this result, and relying on the experience furnished by the 
two previous cases, on May 24, 1906, after an injection of indigo- 
carmin, I made another cystoscopic examination. To my great 
surprise, a copious, regular, forceful blue stream appeared at the 
left ureteral ostium. A short while thereafter a much more 
voluminous blue stream appeared from the right ureteral ostium. 
After this very voluminous discharge, a minute stream trickled 
out of the same ureter, as if it were squeezing out what had 
remained in the ureter by an aftercoming peristaltic wave—much 
as the descent of solids and fluids in the oesophagus. This very 
voluminous discharge was very irregular in point of time; while 
the left side was squirting two or three times a minute, the right 
side was absolutely quiescent for many minutes at a time. 

Epicrisis.—In this case the indigo-carmin test cleared up the 
whole picture. It showed that the left ureter was absolutely 
patent and that the kidney was working well. On the right side 
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it indicated that there might be some distention of the ureteral 
tract as manifested by the enormous blue jet that was poured into 
the bladder, and it also showed that the obstruction was dynamic 
rather than organic. 

The following conclusions seem justified by the experiences 
in the foregoing cases: 

i. The cystoscopic study of the behavior of the ureteral 
orifices does not suffice for the diagnosis of ureteral 
obstructions. 

2. The cystoscopic study of the ureteral jet, especially if 
the urine is normal, is equally insufficient. 

3. Ureteral catheterization per se cannot determine for 11s 
the presence of ureteral obstruction. 

4. Similarly the indigo-carmin test per se is as inadequate 
as ureteral catheterization per se, because though the ureter be 
patent indigo-carmin may not be excreted if the kidney under 
examination is diseased. 

5. On the other hand in ureteral catheterization conjoined 
with the indigo-carmin test we have a very satisfactory method 
of determining the presence or absence of a ureteral obstruc¬ 
tion as well as the degree of patency of the ureter, as shown in 
the above cases. 

1 Further details of her general condition arc unnecessary as Uiey 
have no bearing on the diagnostic points with which this paper is dealing. 

’The catheters employed in these cases were fitted with lateral 
openings. 



